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(54) Small volume disposable pipette tip 

(57) A pipette tip (10) has a very small volume ca- 
pacity with a range of 5 to 30 microliters. The volume of 
the tip just exceeds the maximum of the range so as to 
reduce the volume of air in the system so that accuracy 
and reproducibility of the pipetting action is achieved. 
The minimum volume is achieved because of the very 
small inner and outer diameters of the tip stem (16) and 
the length of the stem (16) enables the top to be easily 
inserted into a micro-centrifuge tube without the top fit- 
ting (31 ) contacting the tube, so as to avoid contamina- 
tion. 




Fig. 2 
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Description 

INTRODUCTION 

This invention relates to pipetting and more partic- 
ularly is directed to a pipette tip for metering very small 
volumes of liquid. 

At the present time, there are several small volume 
capacity pipette tips on the market. The present inven- 
tion is an improvement on the small volume capacity tips 
now available as it provides improved accuracy and re- 
producibility in metering very small volumes in the range 
of.5 to 30 microliters. Furthermore, the small volume ca- 
pacity tip of the present invention Is more convenient to 
use than tips of the prior art as it provides easy access 
into many vessels including micro-centrifuge tubes, mi- 
croliter tubes and plates and electrophoresis gels, and 
has wider customer applications. These improvements 
are derived from the dimensions of the tip including the 
length and diameter of the tip stem, the minimum dead 
air space in the head.and midrsectipn^fjhe tip above 
the column of liquid drawn into the tip, and the flexibility 
of the tip which makes it easy to "touch off" a drop of 
liquid exposed at the bottom end of the stem. More spe- 
cifically, the length of the stem and its small maximum 
diameter enable the tip stem to extend to the bottom of 
a micro-centrifuge tube which is conventionally as high 
as 1.5 inches and as small as .25 inches in diameter 
while minimizing the amount of liquid displaced in the 
vessel. The minimum head diameter of the tip also en- 
ables it to be used in a very wide variety of applications 
which would not be available with tips of greater diam- 
eter particularly multi-channel pipettor applications 
where the center to center spacing between tips must 
be minimized. 

The invention will be better understood and appre- 
ciated from the following detailed description of the pre- 
ferred embodiment thereof read in connection with the 
accompanying with drawings in which: 

BRIEF FIGURE DESCRIPTION 

FIG. 1 is a top front perspective view of a pipette tip 
constructed in accordance with the present inven- 
tion; 

FIG. 2 is a side elevation view thereof; 

FIG. 3 is a top plan view thereof; 

FIG. 4 is a bottom plan view thereof; 

FIG. 5 is a longitudinal cross-sectional view of the 

pipette tip with filter and tip fitting taken along the 

section line 5-5 in FIG. 2; and 

FIG. 6 is a horizontal cross-sectional view of the tip 

taken along the section line 6-6 in FIG. 5. 

DETAILED DESCRIPTION 

The pipette tip shown in the drawing is a molded, 
one-piece structure typically made of polypropylene. 



The tip body 10 includes a head 12. mid-section 14, and 
stem 16. A passage 18 extends axially throughout the 
length of the body 10 and is open at its upper end 20 
and lower end 22. 
5 The passage 1 8 is circular in cross-section through- 
out its length and generally diminishes In diameter from 
the upper end 20 to the lower end 22. The upper end 20 
of the passage is provided with a counterbore portion 
24, and the lower portion of the mid-section has a fran- 
co sition section 26 wherein the diameter of the passage 
18 rather sharply diminishes as shown at 28. The taper 
of the passage 18 at portion 28 is substantially greater 
than the taper both above and below the transition sec- 
tion. 

The head 1 2 of the tip is shown in FIGS.1 , 2, and 5 
to carry a number of small vertical ribs on its outer sur- 
face. The ribs facilitate manual handling of the tip 10. 
The lower end of the head 12 is formed with a shoulder 
30 by which the tip may be supported in a standard tip 
rack from which tips are loaded onto a pipette tip fitting 
as isweJI-known in the art. A tip fitting 31 is suggested 
in FIG. 5 on'wSTicFthe tip is ti'ictioriaiiy mo^ 

The advantages of the present invention are de- 
rived from its dimensions and capacity. As stated above, 
for maximum accuracy and repeatability in pipetting 
small volumes, the volume of the passage 18 in the tip 
should be as small as possible while accommodating 
the range of volumes to be aspirated by the tip. The 
smaller the volume of air in the tip between the top of 
the column of liquid drawn into it and the tip fitting on 
which the tip is mounted, the more nearly the pipette 
acts as a positive displacement pump in aspirating liquid 
from the tip. Therefore, the volume of the passage 18 
for accuracy and repeatability of the pipetting action 
should be as small as possible. In addition to accommo- 
dating the volume of liquid to be aspirated, the mid-sec- 
tion 14 of the tip should provide room to accommodate 
a filter, as suggested at 36 in FIG. 5. The filter is provided 
for such purposes as avoiding aerosol contamination 
during the pipetting operation with successive fillings of 
the tip. The filter 36 also may act as a barrier to prevent 
the liquid from entering the pipette from the pipette tip 
when the liquid is subjected to turbulence as the instru- 
ment is being handled. 

With respect to the head 12, it is desirable that the 
head diameter be as small as possible so that adjacent 
tip fittings in multi-channel pipetters may be moved as 
ciose together as possible to accommodate the mini- 
mum spacing between adjacent wells in microplates 
and other vessels. Adjustable multi-channel pipetters 
enable the fittings to be moved relative to one another 
to accommodate the particular application of the instru- 
ment. The smaller the diameter of the head 1 2, the clos- 
er together the tips may be placed during multi-channel 
pipetting. At the same time, the head must be large 
enough so as to facilitate stripping of the tip from the 
fitting by a stripper mechanism carried by the instrument 
as is well-known in the art. 
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As suggested above, the small volume pipette tip 
of the present invention has a capacity to aspirate vol- 
umes from .5 to 30 microliters. In order to be capable of 
dispensing volumes as small as .5 microliters, both in- 
ner and outer diameters of the lower end 22 of the stem 
must be very small as they dictate the minimum volume 
of a droplet that may be aspirated from the tip. The 
length and diameter of the stem 1 6 allows the tip to have 
access to the bottom of micro-centrifuge tubes. The 
stem must be long enough so as to prevent the instru- 
ment from entering the tube, and the diameter must be 
small enough so as not to interfere with the tip reaching 
the bottom of the tube while minimizing the liquid dis- 
placement of the tip in the tube. The capacity of the tip 
when used without a filter 36 is in excess of 30 microlit- 
ers, and with the filter in place the capacity of the tip is 
approximately 1 6 microliters. 

In order to achieve the various goals set forth 
above, the very small volume tip of the present invention 
has the following dimensions: The overall length L is ap- 
proximately JL6^ he[ghtJH of the h ead 12 
is approximately 0.265 inches; the height H' of the mid- 
section 1 4 is approximately 0.245 inches; and the length 
L' of the stem is approximately 1 .090 inches. The inner 
and outer diameters of the lower end 22 of the tip stem 
16 are approximately .015 and .032 inches, respective- 
ly; the inner and outer diameters at the top 38 of the 
stem (at the bottom of the transition section 28) are 
approximately .045 and .105 inches; and the volume of 
the passage 18 within the stem is approximately 13.72 
microliters. The inner and outer diameters of the top of 
the transition 28 are approximately .079 and .137 inch- 
es and the height of the transition is approximately 
0.050 inches providing a volume in the passage 1 8 with- 
in the transition 26 of approximately 2.53 microliters. 
The head 12 in the preferred embodiment has a maxi- 
mum outer diameter of approximately 0.216 inches and 
inner diameter of approximately 0.121 inches. 

A pipette tip made in accordance with the dimen- 
sions set forth above has many advantages. The total 
volume of the passage 1 8 beneath the filter 36 exceeds 
12.5 microliters allowing a very small volume of air 
above the column of liquid, and the volume of the col- 
umn of liquid when no filter is used is approximately 30 
microliters, also allowing a small volume of air for com- 
pliance beneath the bottom of the tip fitting 31 and the 
top of the liquid column. The tip can be used in a very 
wide variety of applications, and the thin wall of the lower 
extremity of the tip allows sufficient flexing so that 
"touching off may be easily carried out. 

Because variations may be made in the embodi- 
ment shown, it is not intended that the breadth of the 
invention be limited to the very specific configuration il- 
lustrated and described. Rather, the breadth of the 
present invention is to be determined by the appended 
claims and their equivalents. 

Thus, it will be appreciated that the dimensions 
mentioned above and in the claims may be varied by 



upto 5 or 10% and the volumes correspondingly. 
Claims 

1. A small volume disposable pipette tip comprising a 
one piece, moulded plastics body (10) having a 
head (12), mid-section (14) and stem (16) connect- 
ed end to end with a continuous passage (18) ex- 
tending throughout the length of the top and open 
at the top of the head (12) and the bottom (22) of 
the stem (16) said body (10) being approximately 
1.6 inches (40.6mm) long and said stem (16) being 
approximately 1 .09 inches (27.7mm) long and ta- 
pering in a downward direction with its maximum 
outer diameter at the top being approximately 0. 1 05 
inches (2.67mm) so that the stem will fit within a mi- 
cro-centrifuge tube white minimising the volume of 
liquid displaced. 

2. A small volume pipette tip comprising a one-piece 
rrioulded plastic body (TO) having a h ead'( 12) mid- 
section (14) and a stem (16) connected end to end 
with a continuous passage (18) open at both ends 
extending therethrough, said stem (16) tapering in 
a downwardly direction and having an outer diam- 
eter at the top of approximately 0.105 inches 
(2.67mm) and a length of approximately 1 .09 inch- 
es (27.7mm) and having a capacity of approximate- 
ly 13.72 microliters. 

3. A small volume pipette tip comprising a one-piece 
moulded plastic body (10) having a head (12) mid- 
section (14) and a stem (16) connected end to end 
with a continuous passage (18) open at both ends 
extending therethrough, said stem (16) tapering in 
a downwardly direction and said stem having a 
length of approximately 1 .09 inches (27.7mm) and 
a capacity of approximately 13.72 microliters. 

4. A small volume pipette tip comprising a one-piece 
moulded plastic body (1 0) having a head (1 2) at one 
end and a stem (16) at the other with a continuous 
passage (18) therethrough, said passage in the 
head being downwardly tapered for receiving a pi- 
pette tip fitting (31 ), said tip having a maximum ca- 
pacity of approximately 30 microliters and a top 
length of approximately 1.600 inches (40.6mm). 

5. A small volume disposable pipette top as defined in 
any preceding claim wherein the inner and outer di- 
ameters of the stem (16) at its bottom (22) are ap- 
proximately 0.015 and 0.032 inches (0.38mm and 
0.81mm) respectively. 

6. A small volume disposable pipette tip as defined in 
any preceding claim wherein the inner diameters of 
the stem (16) at its top is approximately 0.045 inch- 
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es (1.14mm). 

7. A small volume disposable pipette tip as defined in 
claim 1 . 2 or 4 wherein the volume of the stem (16) 

is approximately 13.72 microliters. s 

8. A small volume disposable pipette tip as defined In 
any preceding claim wherein the head (12) is ap- 
proximately 0.265 inches (6.73mm) in length for re- 
ceiving a pipette tip fitting (31 ) in a friction fit. io 

9. A small volume disposable pipette tip as defined in 
claim 1 . 2 or 3 wherein the volume of the stem (1 6) 
and midsection (14) together are approximately 30 
microliters. is 

10. A small volume disposable pipette tip as defined in 
any preceding claim wherein the midsection (14) of 
the body includes a transition section (26) joining 
themidsection (14) to the stem (16) flaring outward- 20 
ly and upwardly from the stem (16). 

11. A small volume disposable pipette tip as defined in 
claim 1 0 wherein the combined capacity of the stem 
(16) and transition section (26) Is approximately 2S 
16.25 microliters. 

1 2. A small volume pipette tip as defined in any preced- 
ing claim wherein the maximum outer diameter at 
the top of the stem is approximately 0.105 inches 30 
(2.67mm). 

1 3. A small volume pipette tip as defined in any preced- 
ing claim wherein the head has an outer diameter 

of approximately 0.216 inches (5.49mm). 35 
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